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(57) Abstract: A communication apparatus (100) includes a plurality of communication elements (200) arranged in a distributed 
manner. Each of the communication elements (200) has a function to communicate with other communication elements arranged in 
the vicinity. The communication distance is set to enable 
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local communication with the other communication elements arranged in the vicinity. By this local communication, a signal is 
successively transmitted between the communication elements until the signal reaches a target communication element. The plurality 
of communication elements are hierarchically divided by the management functions. In each hierarchy, route data is set, so that a 
signal can be transmitted efficiently to a final target 
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t. vfcm&. M^mmm^cDmm^m^ (m- i ) ^mmm^(omm^mz *> & 
<g,<m&zti2>o M&mmm*\±. smfrbpftfeammfiuzmwatitz (m- d 

(M-i) KvmMtDmmm^tXsX'biim-j-zz.bifi-ciszo M^mmm?** 

tts ^fttTfdfeS (M-l) &ilfiiSi?#@$air-£ (M-2) KSHBSl^fco^ 

t:fc«ttLTj;v^ m- 2 )&mmm*iz^uTmmvx^te^m&x $>-?x 

i> (M-l) ^feJi^ijR^fc:^^u-cal:ra^r^^to**fT"5^:^:^c«fc^)^ c:© (m- 

is 3t«€3ts©ji«is«tc:d3v^Tx ±xcommm*te, %or>m%i&mmm&s m 
&£&ut<nizm<Dmmn¥bmmtoizMm&fTizmBttz&feistix^Zo m 
?Miw#*f*i ocmbtez£5izmmm*&frWivxmw:£tix^zm&\zi±, 

z\(Db% (D&mm iz & # & aifgut^ ©BBMug pg o v % TiJiBj -r § ^ N i 
20 m*iz*<£i ocmmmxmwztixist), M&mmm^vmwmm* (m- i ) 

^M3R : ?©iBBIHIH©»fgSfti:3Q:4 < tat:Ba»*n%©3&»»* Lfc# 

25 {g-^&eau *ji«^«fc*ws«TOa©s*3R-?i: u*c«te-r*o 

BuM©cfcd(c 2^J^±©iiffm : ?T*2feo-C*s «-5©aUH<^BSfcli l#tfM3S 
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(DMmm*&mm7vipp>M-B&&ttm t> > mm%*-z ©ft»*ftsjss vxm^zm 

izmm-rzM'&iz ^^^xmm^xcDmm^rfm.^xm^mmi-^o-^. 
mmftv&frcDmmm&fDTmzmmLte^m&fci^ ^ftvm^i-xth* (m 

Tttf i ^ sipg^^igtt, mm? zm&izi$mm9G&x<Dmffi*i / F 
j&u pftmvtei\^iz&g t>iz&$-(Dm.m^-C'$>z (m+2) vtmrnm^izm 
^mmtZo u©#nsi!3Si-c> m±tiL<DNd:mmmi L $.xm-^ib i tem£ 

^s^s &m(Dm.m?x$>z (m+d ^iin^tc-Ho^^^ff l-t, 3© 
(M+i) ®.mmm?&, moM^mmm^zmmir^t^^^^t^o 
-u, m±fax&zN&mmm?&&$&&&irzw i '&iz^ mmTthmmftv 

zmmtzts ®i<DN#immm : ?izttLxm&m&*mmi,. mmft<Dmmm* 
N^iirf^^ii, mmft<D±&m?x*&zN&mmmj-£x(Dmm&%.&>s ^© 
•tcttxte<, TiiL<D&mm*<Dmmte&\,sxmm£tix<b&^ 0 ?tzt>*>, z<d 
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©M&iift bT^ ?(DM&mmm?wm ^%mm~? % z.t&x% 

t z> ftk © m & m m © 1 d ss * £ * * * * ^ c 13 ft u t * v * x *> <t ^ 0 

5 ®i3 tzm-r mmsvr * v ^m.^xm^mm-r^o 

mi 3« s mm^trv bcommcD-m^-rmx^^o zomm^^r^ 
m^&mm (&m izm.t>tiz>$>(Dx$>^x, 

(1) 3 ^> h* 

(2) g« I D 

10 (3) mm* 1 d 

(4) mm^ 1 d 

(5) pgjf it 

(e) N&mmftmm®. 
(7) N^pga^^gs^-^ 
15 (s) i&mmftmm 

(9) l&I^JlrtMS&T 2 -* 

do) mm 

Xb&l^o #B&bT^£#x dCD^^y H3fcJ^ 2&*>?> (N-l) 
20 ©^P^W^^^ti^iJ.fc^SS^-^^^^n^o JUT. £-5*— ^JRao^^t^r 

uiia-rso z.(Dmm^>ryhiz, N&mwm?&&$&&&tz>mmz3s^x, m 

^m«^©afs^i:As-oo(N+ i)^afi^op§®tm«t-i.^{3*, 
25 (N+i) ftiift 1211 3iZ7jk$nz>mmjVTv b££/&-rs 0 
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© i D-£&£ 0 ?£M7c i Dit^-^m^comm^^^mmm^co i D-e&s 0 
n ^pt« ft mm it s @ m& % x- ©,igg& c -r 3 n & mm © 

^?© I D&£VMmizMirZy : -*T-$>.5o *^(-N^pgjlrt^^-^^, 
H«fc^ 2:gM£Ni:bfe*:g, (M- 1 ) &V%m tommy*-* It, 

-h©Mfim^{3S^feto{z, ir©j;3&jire (m-d ^M^m^^^s-rn« 

T>%>&mmmzmt%5 : -$>X'&z>o &(D2&&±<Dmmm?&t£^m&ia± s 

mm* 3 izm%. u «© 3 &mmm?frt>&%<D 3 ^afsm^^ T'M^£?£{b 
s b-tM© 3 ^iifg^^tc^^n^o b^^-oT 3 &i®mftmm?—>? it, 
mmm?izrpm$tizm'&iz, m^itztn? s&mmmTmizft&tz 30© 2 

&iI{§fS^£ US f£o IWot, 2&P£Jli*i;illj8:r-#j±, 3oo2W 
Jfl^© I D *&(D 3 tfjilfli^© I D b t>MlzM.^XMm$tiZ> 0 
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<D2&.mmm?(Dj d h^&t^mizm^xmm^n^o 
5 M&mmm^t, ^mtmm-t^ (m- 1 ) nz&mm^&xoms&tt, mo (m 
- 1 mmmm**m&? zmmthx v\zmm.T2> 0 &tiM&mmm?\z, 
&%fr%mfe<Difcmft\zmwgnfrM(DM&mmm^£T'(Dm&i$:s (m- n& 

(m- 1) &(Dmmmi L tisXt>mm-fz>z\£-frX'%s ftzmmammm 
10 isxmm-rzm&izte, ^(Dmmizjs^xw>%.£ti2>pjf7£(DmMftizmw.£ 
titzimmT(DMmm^* i gm-tZo mntz^mmm^tLxmrn-r^m^z 
(i. M&mmm?&, 2&&mm*hvxmmTz±x<Di&mmm*&x(Dm 

^xomm^mmvs £tz2&mmm?£vx l^.mmm^'sm^-^m^iz 
it, cne, i&mmm?&£v<m(D2&fflnm^$iX(Dm&*mMvx^2>o 
stcMiz, cm- 1 ) &mmm?i±, &%%mm-?zMdzmmm?£x(Dmm<D 

20 -ftfe© (M-l) ^ilfS^^^^^-r^^hbt^^U^IB 

25 t)S#iiff^^^J;oTiSM«f^ni.o M^ilfg^^li> (M- 1) &©Pt»[*| 
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*mfe{,x, mm^>ry \>*%mirz> 0 mm^-fi^z, mz&vf&z^Mm 
5 ^-^^sfftTs mwevmm^trv h^e^btv^< 0 



15 <t^^*-eM^<i:eM-r?.^jtov^-ri^Bj-r^ 0 

*-Tx lKmmm* (idd # n g#©gim^T»&3 2&®{sm^ (id 2 
-1) izm^zmmtZo ivummm? (idd t±s mcDi^mmm^iff^ 
x^-^<Dmm^x^^2}kmmm^ (1D2-1) izmzm&t<D'j>te< 
£^ui3ien:LT^3o zzxiz. l&mmm? (idd ^?>2^®{a^ 

20 (i d 2 - 1) 1 ( 1 d 1) s> 1 temmm? ( 1 

D2) &&vi]kmmm?- (id 3) **Mvx2&.mmm : P (id 2-1) 

IiJ^-r^> cfc^l&^nT&tK l&ilMJH^ (IDl) B\ zo^oa^^ 
il^lS-^^eil-rsci:^^^ l^ii«*^ (ID 2) £'J>&< £<bWM\sX^ 
titt&^o H0*ilc N l&ilfffft^ (ID 2) fc s S^cli^fes 2 ^il(t^ 

25 ^? (id 2-i) izm-fromm<D>pte< £&-&&mffi,Lx^2>o z\<Dms&i±, 
l&iimm^ (iD2)^e, ukmrnm* ( i d 3) s^itt 2&ji{§n^ d 
d2-d izmmT2>£o\zm%.£tix^z> 0 1 &iift ( 1 d 2 ) z<d 

%m(D5*>, &&m^*teMtZZb\zti:Z>l&MMm : ¥- (ID 3) *'Ptz<k. 
^)«bT^^i^(i t tv^ 0 ffiUSt^ l&iHSJfr? (ID 3) tt N 2 ^jlfa^ 
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( i d 2 - 1 ) {zmtt&mir&z.k.ifi*sn"c$>&z £*B«u-o>a 0 

^^T-feS 2 ifelii? ( I D 2 - 1 ) CS5gS§0Hs 1 JfeSflMR* ( I 

d i) t^i^mmm^ (id 2) o^mmLx^^m^ i&mmm^ (id 

1) tt«-5*l&»«J*? (ID 2) fcfitftU l&itf§i^ (ID2)lt : 

5 <Dm*ifimm : ?-c&&2xmmm¥ (id2-d £.mmT*%m*-e&&z-£ 
s^lt, l&mmx* (id 3) tce^-r^o iMit? (id 
3) tiC0iffe2«ai^(iD2-i) fcnsarrs« d©«fc^tc 
mm?^<Dfc^m$&(D a t>s duzm-%%&mir % m—vs moi-m^^^m, 

10 ^0ff^5fe^«§m^> M^^e^^-^o 

— 2fs 1 ^Ifl? ( I D 1 ) A^^^M^Jgg&^O^rT© 1 
I D£«fct>lI#£B!S&LT^ 3 l#Jfi«|fr? (ID1) &mm*(Dl 

KMmm^a) 1 D:fe«fctfm;f?£#^-r£>«-^^y ^^t^bttJ;^ 
l&ilffifff-? (ID 1) A 5 2 IkjfkMM^ (ID 2-1) £T?©&Kfr&aa5£-r3fc 

15 to N m^*tpmTz i&mmm? (1 d 2) ijcfc^i^iim^^ (id 3) am 

2&mmm* (id2-d i*m^*&ttmz£. z-<z)m^<Dm.mmmmx& 
zi&mmm* mtux, id 17) ^gtotiras^ii'a^^^ui: 

20 &mmm?(DiD&&vmm*±x*^v{z$mi,x&t), mmftvmmm^v 
smvmmTiz&tn^ **vfrt>*<DmmitWifrmi,x. m^mm^mmiz 

mmsmmx&z l&mmm* (id 1 7) &&%owmTizte^m^ 2& 
afs*^ ( 1 d 2 - 1 ) \t, ^omm^xte* 3&ji«#^ ( 1 D max ) ti 
25 ^^it^o 2^ii{tm^ (id 2-1) &&g(Dmm*^<Dmm*¥tb**: 
viznmLxuzo mm^tcDmiz&ttz lmmmm^^mt^m.^cowb^ 
it, ±misfrt&bx$>Zo z<D£oizvx. mM&tx&zs&mmm? (id 
max) £xm^&mm$nz 0 3&mmm* (iDmax) i&mmm? (i 
d 1 7) £X(Dm.m&mfeLx, m^ttmm?** 
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mm?izm^*&mrzttM*wiW'rz>rzis!)®mm^'e$>z>o mi 5iz&^x3 
&mmm* (iDmax) sx-m^tmrnztizt, zcD3&.mmm? (iDmax) 
it&gcDmmrfc&z 2&mmm^&m&Lfrm&*< J fmTz>o mmznzmx 
5 2&mmftm$&£i,~c, 2^mmm^ (ID2-2), 2&mmm? (id 2 

-3), 2 Mii? ( I D 2 - 4 ) SlCt^&^i:, l&V§mftm®£LT, 

3&mmm? (iDmax) frt>2&mmm : ¥- (id 2 -2) zxcDi&mmm^ 
mm-ntL^tcmffit *m%.?z>o 3&.mmm* ( 1 D max ) 2 a 
d 2-4) frbmmBftmx&z l&sim*^ (i d 1 7) zx-vrnm^^-c 

10 &JEi§LT^&<Tfca;<> e:©M8&l::ooTI£2&>l{Bfit^ (ID 2-4) # 

m^^-r^^i^.o ITOfc:, 3&ii«St^ ( I Dmax) fc* N 2 ^ilflfit^© 

?ttTfo<Dmmm : ?* { gmisxmm*m%.-rzo 

T-feSo c0«T-tt> fl^£ID 2- l©2^ii«^^?> 3^7l«m^^JSS 
^t5^J:^<>2*Iim^bt I D 1 7© l^ii«*^$T-<n^-r^o 

a»&sst:-r*fe«>^ mmm*2, 2 ikmmm^itmm&hirzm 

20 -S-tov^lfttlJIl-ao dCQjlfST^rJ'JXA&ia 1 6 izmMVXtRWVtc 

mmrjv if y X A -r 5 £ i: # qrtfe-c fe^ ^ (iiiff^g * ^ T 

&v2®.mmm : P<D iDt^mm^xm^tix^^^ m^mmmm^^x i 

25 2&mmm^(i d2-di±, zam^cDmmmwMx&z ixmmm^a 
Di7) wz<D2&mmm*fc&^x i gmztix^2>ft*mm-tz>o *-r2^ai 

(ID 2-1) tt N (ID1 7) A*e^CDe*STfc**^^ 
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«*BWMn?&ai&aL«j*? (id 17) #i#©«ttTt:&o»^ 2& 
siftm^ (id 2-i) & N f gm&mizGLWtz>fti(D2}kmmmi : izttvr, i 

(ID 17) &ettbTMS*g#©raEg:*£ja&{§'r;3o 017t 
{i^0®l[±, 10©2&St«fft^ (I D 2 - 2) bfr*£ftTl^O#, ^ 
l^{Cfi2^3l«m^(I D 2 - l)©©S^K(C{i^©2^m^^#ftb. 

2&iifSf?i^ (id 2-i) j± N <gmTiz&z±T(D2v:mmm?£.ttvTm& 
m^mm-rzo mi&m&itmim^tc2&mmm : ?(Dzti?ti^ i&&mm 
^ (id 17) #g#©wiirHcfc3^dfr&^ u^iambfc^-^;i/^# 

2w.mmm : ?te, *<Dmmt&m*2]k&mm* (1D2-1) tznm-r&o 
2®.mmm^ (id2-d a, z\®m&m%*§:tt, $ zizm&mmnjiztf 

&3 2^M{f^{3iiat^^<^^{f ?»^^ji^-r^o c©cta^n*g5R(i2 

(ID 2-2) fr*>2&j@{tf^ (ID 2-3) UT 2 &ilfgfji^ (ID 2 
-4) (^{s^ftfe^^ l^ilffm? (ID 17) #2&ilf§St^ (ID 2 

-4) (Dwmriz&zz utmwL, 2^.mmm^ (id 2 -4) it^omm^ 
^*2&mmm : ¥- (1 d 2 - 1 ) iztemtz 0 2&mmm?- (1 d 2 

-1) «\ l^iiMm^ (id 17) ©^s^^s&^l, &tz2&mmm 

* (ID 2-4) £T-©*Ig§£ N 2«m^§^*t-5^E§^bT^#1-^,o 

m^(ommmm&i}k(Dv%mx-mm,$tiz>&s 2^isi^ (1D2-1) 

?(ID2-4)A^ l&5I«f^(ID 1 7) £-e©J^&ffi^LftU-eJ;^o 
ZZii&Rim-Z&Zo mi 7(C*5^i,iifaT;l/Z^'JXA^CiJV^T, 2& 

( 1 d 2 - 1 ) e>m%.(DMM&ftte 2 &mmm* ( 1 d 2 - 4 ) 

b&^l^ 3^iimm^ (IDmax) \ZJ*>T y Y tt, 3 &}i{fj^ 
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(IDmax) W©^Mt5J:5(:tt*)J:^. 

zn&t> 2 tnmmm? ( i d 2 - 1 ) 2 t*s»s 2 ( 1 

D 2 - 4 ) ^©^ISS^-* 1 &©pgjg£:fett3 2 &JI{f ( I D 2 - 2 ) 

5 1*4 2 &>I«fSt^ ( I D 2 - 4 ) /\OjiKT-^ tit, 2 ifcillBfH^ ( I D 2 - 
2K 2&31Mffi^ (ID2-3X 2&3t«f!l^ ( I D 2 - 4) £C©Jli£:&^ 
fc^-^Tr&tK l&©PgjgC:;|3ttS 2&Mmm? (I D 2-2) -sO^ES^- 
1 ( I D 4 ). (ID5), l^ifii? (ID 

6), 1 &mm ( I D 7 ), 2&il«ff|^ (I D 2-2) £ £ ©JfHc&^fc^r 
10 -^T-feSo 

018 (a) fcfc N 2 Mfii? ( I D 2 - 1 ) y b 

#M£ftfc^o 5 s — ^^a(l)^ttzi- K r 0 0 0 1 j #IBxli£*lT:fe*K £©:□ 

-Ktcj: t)&mmm--e&2>z.t&m$n2> 0 y : -^mm(2)izit ri D4j md7& 

15 £ftT:fc»K d©ID££?K /t-ir* h£&£g{f^3^£&«fS^#^£tl 

^-*lftg(3)£i;i ri d 1 7 j tflBi&^ftT&Ds COIDiab, >>l>r * h© 
*»BW«lA*«f^$n*o 7*-*5Ig<4)t3tt riDlj #S3ifc3ftT*i»K £© 

iviz&t)m^(DmM7t&ftfeznzo ^-*mg(5)iz\± r2j #gaaB£*iT43 

ft#»5£3ft*. ^-^ JMg(7){C(i r I D 2 - 2 , ID2-3, I D 2 - 4 j # 

imztiT&t), zti$><DiD&j:v : mmztitcmmz&t), 2&mmm(Dm& 

t) l*»SrtoaHi»*«^$nSo 7*-^«B(9)K:tt riD4, ID 5, ID 
6, ID 7, I D 2 - 2 j ttUmtsnXte*), dti£> © I D43 J:t>"SBiiB$tl/fc|li 
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El 1 8 (a) fc^^nfcte^t^ry Mi N 2 ( I D 2 - 1 ) fr*,^ 
#»teffi»l*lfc$Bte£*i,a„ r-^I@(2)©^MI D (ID 4) ©IB 

i&fcg-3^T> l&SMBSi^ (ID4) # N h&SttEXtK 
©^-^JSB©rt^^MffLT|g^^y l^ilftm^ (ID 5) JCjgffi-f 

EI 18 (b) tt, 1 tfjSfg ffi^ ( I D 4 ) /^WS^^yhCM^ 
titfeSo lMlli? (ID4) lir-^]fil(9) (018 (a)#J8) £# 
MLX, :r-*gt@(2)£ N ^§|^S^§lIi?®IDT?$5 riD 5j ^ 

»£&tro rai^c i jfcafli*^ (id 4) i± N 5*— ^3«B(9)cD56HiciBat*nt 

i£»«e>-r« i&si/ij^ (iD4) au in±(Dmmmmiz x bmm/vrv b 
&&mL&m*Zo z(Dmmjvrvb&, «»©i rwistu i& 

PS«rtisK^-^tc«fc DJi^^ns^Ktct&^-c. 2&mmm?- (id 2-2) 

018 (c) fc* N 2»:lfii? (ID2-2) «t5i|El;l>ryho^ 
*^-ria-C&So 2^jl(i^dF (ID2-2)lt r-^II(9)§#!ilT, g 

1 ^PBJBrtKiKT*— ^©ft^OJR^-efeSClfcSKaf Sfcx 5r-*lRg(7) 
H*V^gt©ID§?iSU r-^«g(9)C, 2&ii{siS^ (ID2-3) (c 

l&PgJffF*!*!^--* J*<*ttfc«\ 7*-#mm(9)lz riD8, 

ID9, ID10, ID11, ID2-3j fcl&Mrtte&^-^fcLTfct 

(6)©2Mt/frt«flH&£ r 2j fcRjg-TSo HP#K, 7*-*3tS(2)lc, 
IfcS^tfflfaiR?© I D-£&£ riD8j 2*fciHB3frF (ID 2- 

nau l^p^srt^iss^-^iCcfctjji^^n^jgsscia^-Cs 2&jM* : ? (i 
yzmmm? (id 2-4) t^$ti5 0 
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121 18 (d) 2»ii(§JR? (I D 2 -4) ^tS&^y hOifig 

*^-riaT?feSo 2^mm^^ (id 2-4) (is ^-zmBWzmmvx, 2 
^Mfirn^ (id 2- 3) frz>2&mmm* (id 2 -4) cisg^c^^t 

5 (7)t*^tst©iDSi*u ^-*^@(6)©2&K»rtii0IS& ro jtzm 

^tSo r-^^g(9)t, *»W&Btt«rca&5 l&SIMfjt^ (ID 

1 7) f3M3 l&KJlrtf&K^-* Jlttttfcfcfc^-^e^fc: ri 

d 1 6, 1 d 1 7 j & ■i&mmteffl&7 s -* bvxmg&fr. ^—pmBWo 1 

10 £il«ig^©l DT-&3 ri d 1 6 j £»§&tfo ^©gL 2&M«lil^(ID 

2-4) (i N c©^^* h&igfrrso c ©te^y^ v y i&.ffimftm 
ffi?~*iz£bm7f;t?nz>mm^fer>x, i&mmm* (id 17) izmmzn 

o t *> ^-o t 5 -^ e^fg^ usa-r 3 Z £ ttX £ 3 o 

U ^^#gyg^©,*I]&£^&raLTi^c: t^tuSli: bt, 7h'l/XS 
lie - h* £ £ 3 jlfegg S cd ilff T )V rf »j X A t o v \ x m m U fc o T- (i > 
20 *^J£©ff^K:*3^S3lM^glc43^-ts #ilMm^t I D^iS^bs ^feg^- 

xmwtZo 

u i Dt\sX**viz$m?z 0 z&ffimt, mmm*mxnm\z-%Lir znj 
a a (3 *r ©ana m^p z & \z o v ^ x nomm % m t x v ^ * v ^ 0 

m%m&*&tt%L%}ls S#©I D^2^3lfi^^(3^LT7l{t1-^o l#iHg 
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fel*Iif^§ r 8Ett l ©aiMJR^ j i: bT^ytcffitSU SI{l©&^fcJiI 
fc«ffcKI DSSUt)lt»So ^©SIDtttt&ftfcl Di:, 8lf^T?fc.S 2&3@{B 
m*(D21k(Dmmft-Z(OI D &©# N 2#J£rF©PlJlJC;fctt3 IDi: 

10 £©^s aE#jfc#g#& 3 [§!«») SSU 2IeIW±ji«©feofc 1 

^£ rgggt i oiifa^^j i:bT5i^-rSo 3©<fc -5 bT*_tte£T-=g-pgJS;r 
fcC I D£g!l!)f>m-riM^ *»WK*±{fl^T?©I D*£;fo-frfcfc©#, ^© 
ilMfSi^©ji{§^© limits I D fcSe^o 
Ell 9tt*3S#Jfc4SFH:fc©^$"3> h ©$£/#£ ^ 1- 0 C© 7 i^ry Mi^vVKj, 

15 r^t^^i?©*!:^ r^iDj ©f-^ISKiti^. UteWfc 
ruvv Kj Ciix $£#jBSgg#©=i-tf. tflliUS rooiOj #gaizi>£ti&o 

#IBiE<3ftt*o £fc TOidj icli, «#/i&M#£$B«bfc2ifcii{gjfrf 
© I D*s|B35fi*fL«o 
20 ^ftfr*,, 2&$M8mi s I D^gg^bfe rgggfi o^g^^j izMLX 

j56»s**«Mbrjaia© i ®.mmm : ?<Dft&*m&-?z 0 mm® 1 ^mmih^ 

»> £©ffiflM&«F£#&gttflXSi:s §#©ft^ID§, afi#J6«F®#&$8 
fgbfc l^il«m^{3^bT3lfs1-So JUSS© 1 6 ®ife«FSgttlfc 

g£gttTx ID*Jg« bfc l^ilM^*rggg|2 ©ji«^jJ:bTlS^b, 
2#il{lf?t^&> SE®I2 £T© 1 ^SMIR^© I D*J ^VigK*^^ U CgB»"T 
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20 ©^-h\ 0g*.« riooOj #gBM£n*. rgfiDj gfcgbfcl D# 

Mz-te riooij mmznzo r^iDj 
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ni2 3 (is mmmw&mfticDJiiry h comm^^-rmx^ z> 0 aco^tr ? 

r l o l 0j #lB*B£ti<g>o 

& r 3 7>h*js r §iiDj, mm^iDj, r i&mmfrmM%(.j, riwmm 
sa*©3-K mziz rionj #i3?iii^tii»o rmmiDj idci^ 

2»is* : ?(is e#^n^i:-rs r n?j tLx&m?z> 0 

ii^^MtSo c© 1 lo 2 ^IfSl^^tS ti^o t^i: s 

25 n^vN^o^r-r^ny^b-r* j;v>o 
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3 *m±©M&iifi m^i*. m<D (M-l) &©jl{f^£ rjg«j£^j«:«PS 

sfcj sssei-So lop© (m-d &&mm*&, M&.mmm*& (m 

-1) &itfIf^£LT (M-2) &<D?m*<DT--7fr*ftmistzb%\Z, i 
#©j£^13#&-T^> (M-l) &Sfr?fcb"r£«;*ftTV%S, pgjl^iitt, 
©IM*»£«fcJI5fifc3*vrv*<o £©»0tiSfiftfcSg:fc&gttIfc-3& (M-l) 

MbTs tits irajBT©a«iR-?^«fcv j e©iiM*^k:M«5«K**n*n 

fcfc r^x'>h-j N rggiDj, rit^iDj, r^-j-^gjn^©^^ 

ID j, r (M-l)&reJirt&«HR_ K r (m- l) Kmmteimr-frjs ■ • - ri 

^SS^fit^l-^o d©<fc -5 *||ffig©^©jie$ggf± N #Iii?®ID^ 

ctv^iiffl^^ssiUKsaifrWtcK^-r*;: t^-e*, ^tc^&i d#is5£ 
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«c-fe > it A^Jg-c ^ r v > & v ^ fz tot- a o 
5 C®r»«l^i:bt> 1 -2 4 5 1 9 0#&# rg$^>^ 

15 J&fc3fci^3IMM4*Hg&*ru fro, /J*£fc&?#£©OT&^SNJtT?K«&(ii 

-r z t &-c # 3 ftyt-tr >-9- £Htt-r 5 c t & a w t -r § . 

<fcot> tse*©raja*»ft-r*o ftft^^rtt^tstc 101*001^^$ 
v7*&m<Dm'm&3j±izmffittL&&<, ^^©MSi^r* 2^©#m 

i4=r a K-f ^5 L b-c«^,fi<j^M^i:Sc:i:{c < fco-c : &^^^©«m6<}^ 
^7t§o #j»^^7'l±*il*no I D#«*-fe, 2»©3MB«i:JAfc:& 
^^nfcn>t^-^ecJ:oT^5 : -^r§J§^b, ^cD^-^^^m^o c 

*«F^b bt &m-r z> tern, imsn jt-r? tfr»*fr ozt&xgz* 

&T> »2©|||||©»ffllfcov^r»«ffl*cttil8t-*« 

El 2 6 tt N $2 ©ISMMJT&JIgCifett SttJI^ y 7" 1 £#«t£ =T A 2 & £tf 3 £ 
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m mt$ -3 a 2 & £ ^ 3 iz m& £ ep an -r a g & w -r £ 0 

a£ct^6 b^iSft^n^o 116 a:fcJ;t>*6 bteu ^ft^ft2»m<f£zf A 2 
*5J:t>*3 am^fitKc^M-TSo a»«&n"A 2*5 t tt>*3©F^^tt^«7 a#igtt 
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10 ^{CCl©^-b>^©^:i$:cDKl#*iJ0^-r-5o 

HI 2 8li, ^2©^S£©?F^©^-fe>-9-CD3>tfi— **>£>=&fR^j&<M£ 

m2 8 (a) t± N #«tt^Afc^^nfc^>tf i-^^e,, zvmnvt^A 
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d f * Mm?- a> 7*±(D^ d * ^ fiisj^ LTJfc £ -T, HHSAItC 3>ta- 
3 2i@©;i;i,*££SffiU =&M^^^li^0 3 2<@<D;Vl^#gJ;fcit-6 

S 2 8 (b) l^ti^l:, tti^m-f >i?-y>x%m < u 
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Dt-Slfe^it 02 8 (c) «#bTl>fc3 2 

MJit^-^i&ssM-rso --Dtorvyifii dotu i-t.^tsfflcst 

3 6 Hg©j§£SgS£ C [F] tirZt, C = £oS/dT*&3*>£ (dt*ii«Jii3 
6©P^fi|), S=0.1 [m2] N d=l [mm] £-?ZhC=l [nF] HmT*&-5o 

^ r = pCW±<OBSJ£»fc*5VvCfcj:ja2 9 (b) ©£-3fe**J£R*C3i**IB 
15 ?&-r3££#-££3 0 02 9 (b) fct N ii«JS3 6©*(ii£-;£i:#i&-fei-&Jli£ 
i&K::fctt£^ffi[I]S§&^1-0-t*&£o ^£,0 = 100 [Q] ^fS^ r=o.i 
s] "C AXjgJg®ffl«#30cm^ag-£&ftfc£s dCD^^(3i DttltUl 
lMHz*Sjg©M^£Si{f U^ft£iIM«3 6 <D&Ms&"Cmm + % z. h 

20 02 9 (c) M%m*i.<Dm&<D&*mm&mTmT'&2>o h 

4*— KS^Utftfil^? 1 ^i^^t^CDCM^iii (lO[MHz]i&{^t3 
Ha^X 30[|iW]gg) &«-^Ji^f>S^5« n =1,000 mmt-frtl 

tzmn-rznmtn i =3o[mAHig-c<& ^ dcD*«Btc«tsa 

mH 3 6 mcDMrtg^fci: l00[Q]H^T*&3o ^(^^©tfci^avw 
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ri: (0n*.«m=4) m;w£&3 0 ^©^iijt«t ^xm^omtim^m^ 
io ^ttsfcj:orFi:G©jt*a«!ibT«#"r*o 

Ai5J:t>*GP^(3*£EA s 93in^n§i:Ci<C 2 t bT^-f^B/^W t» ^ 

"CV^o HI3 0 (a) fcttttft*- y 7<Dfflmm, HI 3 0 (b) liill^^ 

25 7®frMm, 03 0 (c) liLSIf y71b©Sii|0fil|fLSIf s>71bt 
ttlmirZfflS'aCDmx&Zo HI 3 0 ( a ) fc*fcJ-S d i fcfc 1 0 0 jum, d 2 «10 0 
Mm, HI 3 0 (c) d 3 &3mm, d 4 Blmm tfe5» 1213 0 (c) (Z 

LSIff71 b©il®tlf£E lfr£>E 4$T'©4 0©«®#^£ftT:i3*K 
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l s i^y7<Dftmz\*Mmm<D7 £ s?*jv®&z.tb\z, m3 lfc^-rj^&g 
fibftmm®&ifimfr&$.tix^Zo co«t^Lsiff7i b<D±mizi±&m 

El 3 1 Izmt&olZ, 2§Jg[IJg§©ai^S l*5J;t>*S 2&L S I ft&CDXJ ^9- 

m&£Lb%o giciiLsi±otij: N ztuzigmzntc&m&sh i as-c© 

S§8t£ <tot^ S £ ©2glg|ElS&©Mli£ifc££0£> <I lz X^xmm^titc 
mMh&m&fih 1 a£-?r<DIiE$t£f#£C£#T-££o Lfc#oT> ££fr£>^y 
10 ^^©^JC^-r^^MSPiSa 1 aCtM^SCil^tt^o friSft^E 1 
iP^E4 JtfcLS I0^7> HJBt©^»#*£^i§£-l;:& N ^SlEji:^ 
«gPSl a©tt/fo^£^ft^ft»J©$g«[I]^£m^ 4o©t^ hZblz 

15 u^«iEi(i= 1~4) ii^JMSSl atOF^MCi^StittU 

ilill^S l*J;VS2t:g|«*ixfc$iCli 
1/C= 1/0^ 1/Cj 

»Jg|3Kttca)§JlC*fflVv i i = <x/cRxmm-rz>o 

f ij = a/R • (l/e 0 S) • (dt + dj) 

mz, 03 lOi^Cx-yiSi;^ &JK8P@ 1 aOiffi±C p (x, y) 
p0 = -|9 (Af i 2 +Af 34) 
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Px= (d/dx) p=-r (Af 2 4-Afi 3 ) 

p y = (a/ay) p = -r (Afi2-Af 34 ) 
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(V) ^Ul^„ 
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03 7 (b) B\ MUzk^lq] (x£[dJ) Z.X\,^tz£%tzmm$ 
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tlTcf is^cfc^f ittiiX^ [mm], [MHz] £^b 

bfc&©£l2!3 8£^-T<> HI3 8 (a) it, mm&GL&-$-z.T^-3tz£glzMffl 
fctU 1213 8 (b) ^Ml37jc^^-|Rj (x#|pI) ^§#^T^-3fci:t^il 

10 ffi*. H3 8 (a) tC&l^T, «tt«tZ&*fc [mm], ftttttJa&ft [MHz] £ 
03 8 (b) {3*^T> fitttttXStt [mm], JftlftfcfcMiSffc [MHz] %tjk 

»n«ift»o5Sf5etttt. ims ©raratc^f-b^afrikHz -e&tK gg 
^i ia*5<fcvi i bizk-o-z&momiinm.mM&m&tzxm^ m4o 

^mtt^A»3©T®43«t^±®(Ctt> a&«fctf7 b#^4V?*l§8tt£ 
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tz mm^rnx- &-o-c, ©mat sag £ nfc^cDiimm^ l-t 

B 1 £ 2 £8B«g<Z)jlM$Eg. 

6 . M^ii{am^fi> (m - 1 ) &mmm*&m?zmmwmiz&mtMmz>j> 

M#ate*^ ©ffigiBSt** (M- 1 )Mft9k-?g>fiMA J: t> %»{g < ig^f 
£ C i: A J RTfgTfe S d h -T a»*©!5H 4 & 5 £iB«B©iI«$&go 

7. MifeaH8*;?fcfcs g#fr£m^©&Bl*]£IEg;**ifc (M-l) 

8. M«a«5R-?tt^ e#* j ^«-ra (M-i) &mmm : ?3.X'(Dm$&&. m, 
© (m-i) &&mx?&m&Tzi^b\sX&m.+zz£&tt&£+ztit&<D 

(SB 7 £gB48<Z)jl43&go 
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10. m&jMjr^bu 2&&ibM®.£T*(D&mm<z>mmm : ?-£LTffim-fz> 

5 11. cm- i) aanasm*, s#&g@i-^M^MmT^-ecD^©^ 
3& < fc*>— sp&x <&© cm- i ) tiimmm : ? : *im&irz>M& ithxmmirzz.il 

i &$g« ^n^^tc^vMTs KjEfc^&jgfebfc l&aM&^K 

io sit i d^is^i-sc i:*i#ffl[fc-rsi9*©j6ffl4ipe> i i©wrn^tci3tt 

13. 2&®/=^l±s I D*»tbfc 1 ^afif? LTjKSHSS** 
15 iidfR^tfrfbT I D &W»fc1-Sffi|;£<Z>«6Bl 2 C8B«©a« 

14. 2&mmm?te. 7&®m&m$i*&\)MLmmLXs iD*s«ttf 

20 15. 3^W±©SfiI?(is 2&aiBm^ b-t&*$fSbT> lftaftm^ 

tittb-c i Dftta^f sc: i:*4tafrs»*<z)«6H i 2*e> 1 4©u-rn;£>>&3 
fBtt©a«s«o 

16. 3 8t^J:©II^?lt 3^6e#opejB*-c©*pe«oao*^fc 
25 &mmzt\zmm?ziffimT®mmm¥*zn?nmfeirzzii%!ftmiiir%> 

1 8. :r-*{f^©^>y S»@ttil!rC&aa«Jfr?fcgl»-rafc#> 
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1 9 . (m- i ) frvmrnftoimy*-*^ mmTtcommm^t^mm^ 
mx & z> mmm* £ x comssom * t glw r %> m £ x ©hes^- * £ 

sit i D#nr£n-c^3<i fc^^t-rsii^cDiSHi 8 i 9t3sa«©M 

2 1. ilfgfft^fc^ S« I D lz&-5\,^x^tr 5; h mz;*tr y h 

milt zm$i(Dmm 1 8*^2 0 (D^-rtit^iz^^mmmmo 

2 2. iifS^^tts ^4ry Mc^ns^ES^-*^-^-?:, §«ID£gS 
^f-£c:fc£#$ti;i|-3Hjt;fc©iSB2 1 (zlB^oMfS^go 
2 3. ^ilft^Pfc^ g«I Dtat^V^T^ery hfcgtt&S IgSSv*— * 
15 &H$fbTtuf3^<iry h ^^M-TSC: fc£Er«fc"rsHf3R©*&ffl 18iP?,22{: 
i3*B©iif§£SSo 

2 4. &iim&^fc:i± I D*nM!)MiT£*XT:fc»K ^&©ii«ffm^ ;*4ry 
20 ©v^ftfrfc:g3«©&M£ggo 

^^^^^ *a«^nfcaiifi^ji*«fcviB2«^jifc, cn^oiti^ 
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*-a*«UB -2>Bf^©^5ffi2 5£fcfi2 6 fcgB«©Sf3 
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$5B2 5 fr£> 3 0©^-f frlfrfclSf^jlfM^WXo 
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20 3 4. m^©^MmSg^O^HrtT-«-^^f5«^-Sji«mg^*t-^^CD 

3 6. m^>v-m^(Dmm.mz^vtzmm^^mmizw.^o^>v-m : ^ 

3 7. Bdl3-fe>-9-^t 2oCD«M^ia^^,tl^ BUlB^<*©2»CD#«tt=i 
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10 ^b^^^Hii&*^^ffi-r^ ^i:^^i:1-§ai*0^ffl3 5 {3ga«©M^:-b > 

15 42. iui3-fe>-y-m^©L s i^y7tzhtzmm£tifem]£mm&.3&(Dj& 
tft,mk-b> % mmfoti st&ffi-r % z\ t^mm. t-tz m^mm 3 5 izmmcDmn-t 

4 3 . BulB-b>1t^CDL S I^^r±0) 1 6-b>i^{3lU^-r^^*^bA^Jl 
IS/^^^^tB-ri)^ i:*^ii-r^l»*cD^H3 5 tIB«©M«:-fe>-t>-o 

20 44. %®mm&mmz&&Tzw(Dmmm*izttLxm^itfcm?zmm^ 
mzmm-f zmmm^zmz., mmmcommmzm^xmrnmimm^ib^ 
£;&aj -r 3 c ^ £ £ t> m-if £ mm? % z t t -r z mn^j u * o 
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